
Project Introduction

This NASA Phase I SBIR proposal addresses the development of lightweight,
high energy density DC-link capacitors that are a key component of inverters
used power processing units (PPUs). DC-link capacitors used in IGBT and
MOSFET switching circuits are one of the largest and least reliable components
in DC-DC and DC-AC inverter circuits. Tantalum capacitors used currently by
NASA in such circuits, have significant parametric limitations in the
temperature range of -125oC to >200oC. This development proposes the
replacement of electrolytic capacitors with high temperature, solid state,
Polymer Multilayer (PML) capacitors that have been recently developed for
automotive inverter applications. PML polymer dielectrics can be used to
produce capacitors with voltages in the range of 25V to 1000V. The high
temperature PML polymers are amorphous with very high breakdown strength
and can operate in a temperature range of -196oC to >200oC. PML capacitors
are smaller than tantalums, they have 10X lower weight, lower leakage
current, lower dissipation factor, lower inductance and lower equivalent series
resistance (ESR). The Phase I development will focus in producing and
evaluating PML capacitors designed for PPUs utilized in Hall thrusters and roll-
out PV arrays for solar electric propulsion.
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Organizations
Performing Work

Role Type Location

Sigma Technologies
International Inc.

Lead
Organization

Industry Tucson,
Arizona

Glenn Research
Center(GRC)

Supporting
Organization

NASA
Center

Cleveland,
Ohio

Primary U.S. Work Locations

Arizona Ohio

Project Transitions

June 2017: Project Start

December 2017: Closed out

Closeout Documentation:
Final Summary Chart(https://techport.nasa.gov/file/140775)
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Organizational
Responsibility
Responsible Mission
Directorate:

Space Technology Mission
Directorate (STMD)

Lead Organization:

Sigma Technologies
International Inc.

Responsible Program:

Small Business Innovation
Research/Small Business Tech
Transfer

Project Management
Program Director:

Jason L Kessler

Program Manager:

Carlos Torrez

Principal Investigator:

Angelo Yializis

Technology Maturity
(TRL)

Applied
Research Development Demo & Test
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Technology Areas
Primary:

TX03 Aerospace Power and
Energy Storage

TX03.3 Power
Management and
Distribution

TX03.3.3 Electrical
Power Conversion and
Regulation
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